The induction of class I and II major histocompatibility complex by allogeneic stimulation is dependent on the transcription factor interferon regulatory factor 1 (IRF-1): observations in IRF-1 knockout mice.
Hosts undergoing allograft rejection show increased MHC expression locally in the graft and systemically in the normal host organs, mediated principally by IFN-gamma. The transcription factor IRF-1 has been implicated in the regulation of MHC expression by IFNs in vitro as well as in the regulation of production of some cytokines. We investigated the role of IRF-1 in vivo in the systemic regulation of MHC expression in hosts undergoing rejection of allogeneic tumors by comparing MHC induction in mice with normal IRF-1 genes (wild type or WT mice) with mice with disrupted IRF-1 genes (IRF-1 knockout or IRF-1 KO mice). We assessed MHC product expression by immunohistology and by radiolabeled antibody binding to tissue homogenates, and MHC mRNA levels by Northern blotting. By immunohistology in mice undergoing allogeneic stimulation by the ascites tumor cells, kidneys of WT mice showed massive class I and II induction, but kidneys from IRF-1 KO mice showed almost no class I and II induction. Allograft rejection also increased class I and II product levels by radiolabeled antibody binding and steady state mRNA levels, but again IRF-1 KO mice showed severe impairment of MHC induction. Similar impaired MHC class I and II induction was seen in heart and spleen, but in liver the IRF-1 mice showed impaired class I induction but unimpaired class II induction. The results indicate that IRF-1 has an essential role in both class I and class II MHC induction in allogeneic responses, but that a component of IRF-1 independent MHC induction is also demonstrable in some tissues. The reduction in MHC induction by allogeneic stimulation probably reflects decreased response to IFN-gamma and other cytokines as well as some reduction in the amount of cytokines produced.